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Electrostatic Filter for Flue Gases 

The invention relates to an electrostatic filter for a fine 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a" 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are tvo-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed, in industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 



t 



309833/0668 



2206057 

- 3 - • : 

purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which are easy to service. ' 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
. tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
. electrodes ^nd the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the - 
y least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is' 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber, namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which fine 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

*. In" order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly. from precipitating eletrodes 13, which allows 
, precipitating eletrodes 13 to be cleaned using brushes 

according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

jxemovable hood 111, and energized electrodes 14 are 
. suspended together on a support construction consisting of a 

frame 16 and crossbeams 161 situated on it, which can be 
• removed from the filter chamber 11 after the hood 111 is 

lifted off . 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off . 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18, which fills the open space between the filter-chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating elettodes 13 and energized electrodes 14^ 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags* 
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Claims 



[TJ An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, " 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
• of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wfaerei » a11 energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chaihber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 

wherein the precipitating eletrodes are widened to form a 

hexagonally shaped bundle. 

4- An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5 - An electrostatic 
6 * 11,6 electrostatic 

wherein tha fUter ^J^— * X thro „ 9h s . 
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der Yerbrennung ron f eaten, Xluesigen and gaef 3roigea 
Breanetoff en entatefaeadea Bauohgaaea aiad in verachie- 
deaea Ausfttbrangaformen bekannt. Bekannt Bind insbeson- 
dere sveiatufige, nit Hoobapanauag betriebenerBlektro- 
filter, beatehend ana elner mterkaamer nit elner Sin- 
-fcrittsd? f nung f Or daa zn reinigende Oaa am PuS der Xam- 
mer una einer Anetritta3f£nung fur das gereinigte Gas 
am Kopf der Kanmer und eiaer Mehxzahl T oa ia der Camner 
im Abstand Toneinander angeordneten, sioh In Stromungs- 
richtung des Gases erstrecJcendea, geerdeten, rohrfSrmiJ 
gen HiedersohlagseleJrtroden sowie Jconsentriach darin an- ' 
geordneten epennangafunreadea BleJrtrodea, die an ihren 
freien, der BiatritteofiCnnag fdr daa Gaa OT ge*andten Bn- 
' den Sprdnapitsen aafweisen. l« inhomogenen elektrisehea 
Spruhf eld der lonisatioaasoae dieser Pilter werdea die 
i» zn relnigenden Gaa enthaltenen t eaten nud/oder flusei- 
gen Partikel unipolar anfgeladea and in homogea statisohen 
Seld der Abacheidnnga B one aus dem Gaa niedergescbiagen. 

Die Pilter.muaaen Ton Zeit zn Zeit gereinigt warden, das 
hei*t die an den Hiederschlagseiettroden abgeeehiedenen 
Partitel mttssen eatf emt werden. Bei inudstriellea Jtala- 
€on gesohieht dies dnrch Btttteln oder Klopf en mittela 
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eigena dafttr InstailierterVorxichtangea oder aber darch 
Vaschen des i-ilters. mr "den nichtindustriellen Binsats 
stiid die bekannten Betoigtui^ipafciahmen zu aufwendig. Ixm- 
besondere klebende Books tSndeaus der Verbrennung fittest- 
get Brennstoff e iassen sich auf diese Weise nur trnvoU- 
Btandig entf" emen: Baa Vaschen eines eo-lofien Pilters wirft 
zadem Abwaeserprobieme auf. 

Die der Brfixdtmg zugruadeliegende Aufgabe 1st es, einen 
Blektrofilter far aie ibsoheidung von f eaten und flttssi- 
gen Partilceln aae dera ibgae insbesondere von niehtindastri- 
ellen Heizungsanlageri zu sohaffen, dessen Jtaschoffttnga- 
und TOiterhaltnngakoatan sleh in vertretbared Grenzen hal- 
ten und. der leioht ssu varten lat<! 



Die Aufgabe wird erf indungsgeoaB nit einea Blektrofilter 
gelifet, der ens einer Bilterkanner mit elner. Bintritte-. 
effnung fur das su reinigende Gas an BuB der lamaer und 
einer Aostrlttsb* fnung fur da* gereinigte Gas a« Xopf der 
Kaamer und elner iCehrsahl von in der Ka^er la Abetand von- 
einander angeordneten, slob, in StrSmungsriohtung des Gases- 
erstrecfcenden, geerdeten, n>hrf3rmigen BieaerschU/seiektro- 
den so^ie Jconeentrisoh darin angeordneten spannungsfutoenden : 
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ELeJctroden, die an ifaren freien, der Eint r itt s 5f fnung fOr 
das Gas zogewandt'en -Baden, SprQhspitzen aufweisen, besteht 
and dadnroh gekennzelobnet-lst, da0 sSntlione epannungs- 
fShrende Elektroden an einea eioh oberhalb der Hieder- 
sohlagselektroden erstreckenden Bahaen hangend In den Hie- 
derschlagselektroden nach Jlbheben einer die Eilterkammer 
abschlieSenden Hanbo aas der Eilterkaaaer geaeinsaa ent- 
nebnbar angeordnet sind. 

Die erfindungsgemafl vorgeeehene Hoglichkeit der Entnehm- 
barkeit der spannungsfdhrenden Elektroden aus der geoff- 
neten Eilterkaaaer erdffnet die KSgliehkeit, eowohl die 
spammngsftthrenden Elektroden als au ch die "Hie derschlags- 
elektroden ait in entsprechender Yeiae ansgestalteten Bttr- 
8ten von Hand, also wit geringstem appartivem Anfwand, zu 
reinigen, raid zwar durchgreif ender als dies atit den flbli- 
ohen HeinigungsaaEJuraaen adgliota tat. Dabei kennen die ein- 
zelnen Elektroden naoheinander ait einer Sinzelburata durca- 
geputzt werden, ea kann aber auen eine Mehrzahl Von Elek- - 
troden, gegebenenfalls das ganze Blektrodenbfindel, ait ent- 
eprechenden BHretenagtzen auf .einmal gereinigt werden. 

In weiterer. Ansgestaltnng der E r findung liegen die an ibren 
austrittsseitigen Stiraseiten aofgeweiteten Hiedersohlags- 
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elektroden mit ihren aufgeweiteten Enden mrter tfoerdecJcung 
der zmeohenrSuoe biindig gegeneinanaer an und Bind Ton 
einer den verbieibenden Ban* awtepben WterJcammerwmdung 
and Blektrodenbundel gbBoalioenden.Manschetto eingefaflt, 
so daB das geeamte Sas-zwang^lSafig die JriedersohlagfleXefc-. 
troden darohBtrSmend der Beinigung unterwo.rfen wird. Zveck- 
maeigerweise Bind- die HiederBchlagseiektioden unter Bil-. 
dung elues sechaeckigen Bttndes' aufgeweitet^ DaraUB reaul- 
tlert die grbBte Paokungadicfate der Blektroden un* damit 
daa Optimum an verbleibende* StrotaungBquerschnitt. 

Die Panttton der elektriBohen letter fur die spanhungBfah- 
renden Blektroden kann tou der gemeineamen, eioh auf in " , 
der PiUerfcammer angeordneten laolatoreu absttttsenden Hal- 
- terung fttr die Biektroden, namlion dea Bahmen und den da- 
ran angeordneten, die Biektroden tragenden fPrarersen, uber- 
nommen werden ♦ 

AUB SicherheitBgrunden kahn der die Bilte^aamer abaohlies- 
aenden HaUbe ein die elektrieche Yerbindung ^chen den " 
epannungefufcrenden Biektroden bstr. dec die Blettroden tra- 
genden Bahaen und der Spannirigaottelle beim Abheben der Hau- 
be unterbrechender Schalter zugeordnet seiii. 
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*-» a,r ifcirt r*n aen.wiae^ohV^eleWroaea me a«' 
"""^ mtf9mt »•*><» geht ate Hi tutMBt 

reraohlo, 4eo aer w ^ ^ ^ 
gefailt wtra. ... 

B6rPiW6r rtr4 «=* Ui aigeoWa,*. Hit 

el^or e llrt «« Bseltte Torseoehenen ^ ^ 

1f*~tei*t i» at, Ktterfca.Ber ^tirtewtaa «,«,«. „ 
a«oh ,t n , ^a^tttsaettte TOre , Betoneil ^ 
at, Btovt^ aeB Eotasogea aaf ate Ptlte* amer 
br ° 0,len BtB oforaerltoh, Hocbspainnmg tte at, 

ner <H.eicltrichter. 

»« «»« « mtrtaaeu at, T, rtea?lanigaaalage0t ^ 
«• e, ^^e^ ^ a « BXegbar . ¥eBa 4er ^ 

^ nl0(rtladQlltrteIle H9lrang8mUgrt Torge8ehea 

?«». b,t ieaea m ' ^ 

*ert. Es zelgen: 
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*ig«r 1 einen Tortiialaohnttt durch den 



?lgur 2 



einen Sohnitt nach. Ll^ie H - rr 
in Pigar 1 , 



Figttr- 3 



Figur 4 



Pigur 5 



*igur 6 



die Draafsicht anf einer-ffieder- 
eohlagselektrode, " 

die iiiBtch-t der Sprttfas^itse etaer 

einen Barstenkopf fur die JTiede*- 
schlagseleitrodea, 



eineii Bttxsteofcopf far die apaiurangfl- 
fahrenden Bleirtroden. 



ffttort. M4tl i Ton de. » re^^ 6as _ ^.^^ 

vobel ate BlBgrSnne 12 w^oto «« tt . 
4« »lte*a»er 11 ange.rta.ta. Wrta! MaaarachUeaalak- 
13 « aen aantrMah eu «en MaaarartOagaalattroa-an " 
13 wseortoeten, epannungsfflteena,,, Kaktroaeri H paaalert 
•nta.'M* Jaaalaran «ar SjrubapiWu, a „ a,^.. 
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ftrarenden Blektroden U werden die in Gas befindlichen 
Sohwebestoffe - *este mid/odor flitesige Partikel als ?er- 
brennungsprodukte bsvr. MfekstSnde aus der unvollstandi €en 
Torbremmng - unipolar aufgeladen raid die unipolar aafgp- 
ladenen Partikel sodami an der Jimenwandung 131 der Kieder- 
sohlagselektrode 13 "abgescaiedeni 

POr die Anfreohterhaltung der Wirksamkeit des Piiters 1st 
es erferderlich, insbeaondere die HWerechlagselektroden 
13, an den en eich die abgescbiedenen Partikel abaeteen, von 
Zeit *u Zei* Z n reinigen. Zu dlesem Zweck 1st eine Bntnebm- 
barkeit der epannungBfOhrenden Blektroden 14, ana der Pil- 
terfcamoer 11 raid danit aus den Biedersc^selektroden 13 . 
vorgesehen, die es gestatte*, die KiederBcbtagselektroden 
1 J nit Bttraten geaSB Pigur 5 raid die spannungsfuhrenden 
Blektroden 14 «i* Bttraten geafifl Pigur 6 zrx reinigen. Pie 
MSgliobkeit but Entnahme der ^annungeiahrenden Blektroden 
14 aus der Pilterkamaer .11 wird daduroh" erof fnet, daB das 
Oberteil der PtUerkaaner 11 ale abnehabare Haabe 111 auage- 
blldet iat, and die epannungafUhrenden Blektroden H ^eoein- 
aao an einer aus einee, Bahaen 16 raid daran angeordneten Sra-. 
Tersen 161 bestehenaen Tragerkoustruktton eufgehangt aind, 
die naoh Abheben.der Hsube 111 sua der Pilterkaamer 11 ent- 
nehnbar 1st. 

inoooi /neon 
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ieuara Irarersen 161 md am i 

<ma dm Uitenden, an dl, Spamnnig,** 

*** 1*. 171 iir ^ , M • 



d ° ltea "^"""M^lekt^dea 1 3 ^ lhre . 
etoe Jen fw« » Btafassung dnrMl 

113. ». „„ aer etwa ^ IaploraSok6 ^ 
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-den nach Jbhe.ben einer die Pilterk fanner abschlie Ben- 
den laftbe.aufl der Piltcrfcannier gemeinsam enthehobar 
. angeordnet stud. . 

.■*• 

- r • - * * 

2. Eiektrofilter nach Jtnsprach 1, dadnrch gekenazeio hne t, 
aaB die an ihren aastri-fc-tsoeitigen Stirnseiten aufgeweite- 
ten BiederschlagMelctroden mtb ihren aufgeweiteten End en 
tarter ffberdec&tmg der Zwischrjaraume bfindig gegeaeinander 
anliegea and iron .einer den v.erbleibenden Saan zwiechen 
Jiltertammewanaung mad Blettrod enbttml el abschirmenden 
Manscheirfce eingef aflt sind, 

3*- Blaktrof ilter nach Jtasprneh 2> daddrbh- gefcennseiehnet, 
- dafi die Biederschlagselektroden mrter Bildtmg allies secha- 
eokigen Bnndes aufgeweitet sind. . -* - 

4- mektrofilter nach den jtaspruohen 1 his. 3, dadnrch getosan-. 
seiohnet, dafi der sich fiber in der mterkaaner angeordne- 
te Isolatoren abstatsende., ait die epanramgafahrenden Biefc- 
trodett tragenden Irarersen vereehene Bahmen and die Irareri 
* m aie elektrischen leiter fur die ep mnnngefuhr eriden 
Blektroden sind* 
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5. Blektrof liter nach den AnspriJohen 1 bis 4, dad»roh ge- 
fcsims»io!met, daB der die lilt e**u** abschlieOenden 
Haube ein die elektrisohe Terbium* wlfcehen dea span- 
. imngsfttbrenaen. Blettrdden tew. de* die BleJctroden tra- 
Smdea -fiahnen tmd der Spaammgequelle balm Abbe ben der 
Hanbe unterbrechender Sohalter sugeordnet ist. 

'* nach den ^Pr«chen 1 bis 5, dadaroh ge~ 

iennseicbnet, dafl die Pilter*aa«er bodeneeitig in einan 
Iriobter mi* SehiebervereohltUi flbergeht. 



. - - - 
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